Response time (RT) variability is a common finding in ADHD research. RT variability may reflect frontal cortex function and may be related to deficits in sustained attention. The existence of a sustained attention deficit in ADHD has been debated, largely because of inconsistent evidence of time-on-task effects. A fixed-sequence Sustained Attention to Response Task (SART) was given to 29 control, 39 unimpaired and 24 impaired-ADHD children (impairment defined by the number of commission errors). The response time data were analysed using the Fast Fourier Transform, to define the fast-frequency and slow-frequency contributions to overall response variability. The impaired-ADHD group progressively slowed in RT over the course of the 5.5 min task, as reflected in this group's greater slow-frequency variability. The fast-frequency trial-to-trial variability was also significantly greater, but did not differentially worsen over the course of the task. The higher error rates of the impaired-ADHD group did not become differentially greater over the length of the task. The progressive slowing in mean RT over the course of the task may relate to a deficit in arousal in the impaired-ADHD group. The consistently poor performance in fast-frequency variability and error rates may be due to difficulties in sustained attention that fluctuate on a trial-to-trial basis.
Introduction
Increased variability in response time (RT) performance on cognitive tasks is one of the most consistent findings in research into Attention Deficit Hyperactivity Disorder (ADHD) (Hurks et al., 2005; Leth-Steensen, King Elbaz, & Douglas, 2000) . Increased RT variability is consistent with explanatory accounts of ADHD that emphasise sub-optimal energetic states (Sergeant, 2005) and deficient extinction processes (Sagvolden, Aase, Johansen, & Russell, 2005) . Variability in RT has also been proposed as a possible endophenotype with the potential to index genetic vulnerability to the disorder (Castellanos & Tannock, 2002; Kuntsi & Stevenson, 2001 studies have reported associations between performance variability measured on tasks of sustained attention and the 10-repeat allele of a variable number of tandem repeats (VNTR) within the dopamine transporter gene (DAT1) in ADHD (Bellgrove, Hawi, Kirley, Gill, & Robertson, 2005; Loo et al., 2003) . These studies are noteworthy as the dopamine transporter is the main site of action of methylphenidate (MPH) and treatment with MPH reduces performance variability in ADHD (Castellanos et al., 2005) . Recent neuropsychological lesion studies and functional brain imaging have demonstrated that increased intra-individual variability is not a simple consequence of general brain dysfunction, but may be related to the functioning of the frontal cortex and in particular the dorsolateral areas (Bellgrove, Hester, & Garavan, 2004; Stuss, Murphy, Binns, & Alexander, 2003) . These lines of evidence support the contention that increased intra-individual variability is a manifestation of fluctuating topdown attentional control (Barkley, 1997; Stuss et al., 2003) .
